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ABSTRACT 
 
As the demand for virtual teams increases, faculty members should examine various strategies for teaching students 
to become successful working in virtual teams. By incorporating virtual team learning theory and technology 
acceptance research, faculty can develop such strategies.  An examination of a virtual team learning theory and the 
unified theory of acceptance and use of technology (UTAUT) is provided. This paper combines virtual team 
learning literature with technology acceptance research identifying a need for future research to help faculty better 
understand how to prepare students to work virtually in a global environment. 
 
INTRODUCTION 
 
Today, students that graduate, no matter their major, need to be able to work in a global marketplace. Some of the 
skills required for this involve being able to work in teams, being able to work in a virtual environment, and being 
able to use whatever technology is needed to work virtually. The theoretical framework examined in this model 
review include: a virtual teamwork training model and the unified theory of acceptance and use of technology 
(UTAUT). The combination of the two models will contribute to an understanding of how students can acquire 
skills to work in the virtual workplace. 
 
VIRTUAL TEAM LEARNING THEORIES 
 
A number of researchers have identified theories that impact virtual team learning (Andres & Shipp, 2010; Kock, 
Lynn, Dow, &Akgun, 2006) as well as models for developing and implementing effective electronic collaboration 
learning environments (Bower, 2011; Chen, Sager, Corbitt, & Gardner, 2008; Kirschner, Stijbos, Kreihns, & Beers, 
2004). Following educational philosopher John Dewey’s (1922) belief that learning is an iterative process of 
designing, carrying out, reflecting upon and modifying actions, Edmonson (1999) characterized learning in groups 
as a continuous process of reflection and action. Andres and Shipps (2010) developed a model for measuring team 
learning in technology-mediated distributed teams.  The researchers combined the theory of affordances (Gibson, 
1977; Kirschner et al., 2004) and social impact theory (Latane, 1981) to develop a framework that can be used to 
explain the impact of the collaboration mode on team learning and the social factors that impact team learning and 
problem solving.   
 
Virtual Teamwork Training Model 
 
Chen, Sager, Corbitt, and Gardiner (2008) proposed a model for virtual teamwork training.  The researchers used a 
mixed-methods approach examining survey data, student comments and final project submissions.  The researchers 
found that employing the virtual teamwork training model resulted in “increasing students’ awareness of and 
competence in performing virtual teamwork” (p. 38).  
 
The teamwork training model developed by Chen and colleagues (2008) was derived from David Kolb’s (1984) 
learning cycle. Figure 1 depicts Kolb’s learning cycle. Knowles, Holton, and Swanson (2005) described how Kolb 
defined learning as the process of creating knowledge through experience.  Knowles et al. identified Kolb’s four-
step cycle of experiential learning. The first step is for the learner to be involved in concrete new experience. 
Second, the learner should reflect and make observations on the experience from many perspectives.  Third, 
generalizations and theories are created based on the reflections and observations. Lastly, the theories and concepts 
are tested in new situations. The educator’s role is to serve as the facilitator of reflection and encourage learners to 
discuss and reflect on concrete experiences in a trusting, open environment.Chen et al. (2008) applied the ideas from 
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Kolb’s learning cycle into their model for virtual teamwork.  Table 1 summarizes the training model proposed by 
Chen and his colleagues.Unlike Kolb’s learning cycle, the model proposed by Chen et al. does not require that 
learners start the learning process with concrete examples.  Instead they learn through abstract conceptualization 
reading or hearing about virtual teamwork practices from others.
 
Figure 1. David Kolb’s (1984) learning cycle (Chen et al., 2008)
 
 
The researchers suggested that instructors can provide relevant reading materials and informative lectures, and 
encourage group discussions about the virtual teamwork.  Once students have been introduced to virtual teamwork 
practices, they will then participate in a virtu
project that will have enough complexity that it will force the students to actively engage in virtual collabor
complete the project. Additionally, Chen et al. (2008) explained that 
activities as they occur and identify the lessons that were learned through each activity.
 
Table 1: Model of Virtual Teamwork Training, (Chen et al., 2008).
 
Learning Process Learning Techniques
Abstraction Conceptualization – 
(Conceptual Learning at the 
Beginning of the Class 
Students learn by reading, listening, and 
discussing the following knowledge areas
Active Experimentation and 
Concrete Experience – (Learning 
by doing the project) 
Students learn by doing the 
activities:
Observational Reflection— 
(Learning by reflecting on project 
execution) 
Students learn by reflecting and discussing 
effective/ineffective virtual team practices
 
TECHNOLOGY ACCEPTANCE THEORIES
 
A vast spectrum of technology acceptance research exists.  
Fishbein and Ajzen in 1975 and described in their book 
Theory and Research. The theory of reasoned action is a model for predicting behavior based on attitudes and 
beliefs (Fishbein&Ajzen, 1975; Sheppard, Hartwich, &Warshaw, 1988).  The theory of reasoned action is used to 
predict a person’s behavior taking into account attitude
them. 
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 Teaching approach
 
• Face-to-face teamwork 
• Virtual teamwork 
• Computer mediated 
communication (CMC) 
The instructor supplies relevant 
reading material, gives well
organized and informative lectures, 
and encourages teams to discuss 
relevant materials. 
following 
 
• Engaging virtual teamwork by 
following the known effective 
practice 
• Engaging virtual teamwork by 
trial and error 
The instructor designs the virtual 
teamwork with appropriate level of 
project complexity and task 
interdependence so that
members have to engage in serious 
virtual collaboration to complete the 
project. 
 
The instructor encourages individual 
and group reflection via team 
discussion, team report writing, and 
online forum discussion.
 
The theory of reasoned action (TRA) wa
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Everett Rogers developed the innovation diffusion theory in the 1960s, and it has since become a broadly applied 
model for measuring rate of adoption in behavioral science fields (Rogers, 1995).  Moore and Benbasat (1991) 
modified the theory to examine the factors that lead to technology acceptance.  The researchers identified six 
independent variables impacting technology acceptance: (a) relative advantage, (b) ease of use, (c) image, (d) 
visibility, (e) compatibility, (f) results demonstrability, and (g) voluntariness of use (Moore &Benbasat, 1991).  
 
Fred Davis (1989) applied the theory of reasoned action to information systems research by developing the 
technology acceptance model (TAM).  TAM is the most widely implemented theoretical model for evaluating 
technology adoption (Venkatesh, Morris, Davis, & Davis, 2003; Ma & Liu, 2004). The technology acceptance 
model applied two variables, perceived usefulness and perceived ease of use, which were used to determine 
behavioral intention to use and actual system use (Davis, 1989). 
 
Extended from the theory of reasoned action discussed above, the theory of planned behavior (TPB) (Ajzen, 1991) 
added the construct of perceived behavioral control. Perceived behavioral control is the perception of internal and 
external constraints on behavior (Taylor & Todd, 1995b).  The theory of planned behavior is made up of three core 
constructs: attitude toward behavior, subjective norm, and perceived behavioral control (Ajzen, 1991).  Taylor and 
Todd (1995a) proposed a model that combined constructs of the technology acceptance model (TAM) with those of 
the theory of planned behavior (TPB). The combined model (C-TAM-TPB) added usefulness and ease of use to the 
TPB. 
 
The motivational model (MM) theory resulted from a substantial body of research in the psychological domain 
explaining behavior (Venkatesh et al., 2003).  Much research has been done applying the constructs of the MM 
theory in the information systems field, looking at how motivation impacts technology use (Davis et. al, 1992; 
Venkatesh et al., 2003). Two primary core constructs were presented as the central beliefs of the motivational model 
(Vallerand, Fortier, &Guay, 1997): intrinsic motivation and extrinsic motivation.   
 
Social cognitive theory, derived from social learning theory, is one of the most prominent models in the human 
behavior field (Venkatesh et al., 2003).  Social cognitive theory suggests that behavior change is affected by 
environmental influences, personal factors, and attributes of the behavior itself (Compeau& Higgins, 1995).   In 
1995, Compeau and Higgins extended the social cognitive theory to apply to computer utilization.  The researchers 
found that computer self-efficacy, one believing that he or she can perform a behavior, and a predicted positive 
outcome from performing the behavior will impact usage of a technology.  Thompson, Higgins, and Howell (1991) 
proposed the model of PC utilization (MPCU). Extending the theory of human behavior model developed by Triadis 
in 1977 (Venkatesh et al., 2003), the model differs from TPB and TRA in that it measures actual usage instead of 
intention to use (Thompson et al., 1991). 
 
Unified Theory of Acceptance and Use of Technology 
 
Venkatesh et al. (2003) proposed a model known as the unified theory of acceptance and use of technology 
(UTAUT).  The researchers designed UTAUT by incorporating eight prominent theories in user behavior.   The 
models that were synthesized in the development of the UTAUT model are: (a) theory of reasoned action (TRA), (b) 
technology acceptance model (TAM), (c) motivational model (MM), (d) theory of planned behavior (TPB), (e) 
combined TAM and TPB (C-TAM-TPB), (f) model of PC utilization (MPCU), (g) innovation diffusion theory 
(IDT), and (h) social cognitive theory (SCT).  Each of the eight models has been briefly introduced above.   
 
Overview of UTAUT Study 
  
The UTAUT study began with four major objectives: (a) to review user acceptance literature, (b) to compare the 
eight models, (c) to develop the UTAUT model, and (4) to empirically test the UTAUT model (Venkatesh et al., 
2003). After reviewing the eight models of user behavior, Venkatesh et al. (2003) identified 32 constructs.  The 
UTAUT study design was a longitudinal field study across four organizations and among employees being 
introduced to a new technology.  In an effort to increase the robustness of the new model, the researchers included 
different technologies, industries, organizations, and business functions, as well as varying levels of voluntariness 
(Venkatesh et al, 2003).   
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The survey results indicated that each of the eight models had one or more significant constructs (Venkatesh et al., 
2003).  The researchers found seven of the constructs appeared to be consistent determinants of intention to use or 
actual usage.  Venkatesh et al. eliminated the following three constructs: (a) attitude toward technology, (b) self-
efficacy, and (d) anxiety. The researchers theorized that the three contstructs are not direct determinants of intention. 
The remaining four constructs were used in the UTAUT model.  The constructs measured in the UTAUT model are: 
(a) performance expectancy, (b) effort expectancy, (c) social influence, and (d) facilitating conditions. Each of the 
constructs is defined below.  Four moderating factors will influence these independent variables in different ways 
according to Venkatesh et al. (2003).  The factors are: (a) gender, (b) age, (c) experience, and (d) voluntariness of 
use.   
 
Independent Variables 
 
Figure 2 reveals the UTAUT model graphically. The following provides a detailed examination of the UTAUT 
model’s four independent variables and the moderating factors.  
 
Figure 2:  UTAUT Model (Venkatesh et al., 2003) 
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Performance expectancy was defined by Venkatesh et al. (2003) as “the degree to which an individual believes that 
using the system will help him or her to attain gains in job performance” (p. 447).  The study results found that 
performance expectancy was moderated by gender and age and that the effect was strongest for young men.Effort 
expectancy was defined by Venkatesh et al. (2003) as “the degree of ease associated with the use of the system” (p. 
450).  The study proved that effort expectancy would be moderated by gender, age, and experience finding the effect 
strongest for young women with minimal experience. Social influence is “the degree to which an individual 
perceives that important others believe he or she should use the new system” (Venkatesh et al., 2003, p.451 ).  
Gender, age, experience, and voluntariness were proven to moderate social influence, with older women under 
mandatory conditions with little experience having the strongest effect (Venkatesh et al., 2003). Facilitating 
conditions are “the degree to which an individual believes that an organizational and technical infrastructure exists 
to support use of the system” (Venkatesh et al., 2003, p. 452). The UTAUT study found that age and experience 
moderated facilitating conditions with a greater effect with older more experienced workers.   
 
Moderating Factors 
 
Gender, age, experience, and voluntariness ofusewere moderating factors in UTAUT. Gender served as a moderator 
in the UTAUT study because past research on gender differences found men tend to be highly task-oriented (Minton 
& Schneider, 1980).  Age also served as a moderator to the independent variables.   Previous research showed that 
age plays a role in technology adoption (Venkatesh& Morris, 2000; Morris &Venkatesh, 2000). Experience refers to 
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the amount of experience an individual has in a specific domain. Voluntariness of use refers to whether or not an 
individual is mandated to use a particular technology.  Venkatesh et al. (2003) explained that the majority of past 
technology acceptance research has focused on technology where participants primarily volunteer to use it.  
 
Dependent Variables. 
 
Behavior intension and actual use were the two dependent variables of the UTAUT model (Venkatesh et al., 2003).   
Behavioral intention, adapted from the TAM model (Davis, 1989) is defined as the plan to perform a task. Sheppard, 
Hartwick, and Warshaw (1988) showed how behavioral intention had a positive relationship with actual use.  The 
majority of past technology acceptance research focused on behavioral intention instead of actual use (Trice 
&Treacy, 1988). Actual use, also known as use behavior, is defined as the objective measure of use of a specific 
technology. Trice and Treacy (1988) reported that use is more difficult to report and therefore most researchers 
choose to focus on behavioral intention instead.   
 
Research Employing UTAUT Model 
 
A number of recent studies in a wide variety of research domains have applied the UTAUT model, including mobile 
banking implementations (Zhou, 2012; Sangle&Awasthi, 2011), wireless communications (Anderson &Schwager, 
2004), organizational learning systems (Wong & Huang, 2011), and training in health care systems (Marshall, Mills, 
& Olson, 2008).   
 
CONCLUSION 
 
This model review included a brief overview of the frameworks of virtual team learning and technology acceptance 
theories.  Descriptions of the virtual teamwork training model (Chen et al., 2008) and the unified theory of 
acceptance and use of technology (Venkatesh et al., 2003) were provided. Areview of literature indicated that while 
virtual team learning and technology acceptance models are widely used, no studies were found that link both virtual 
team learning and collaboration technology acceptance research. It is important that workers of the future are able to 
use the latest technological tools to communicate and work virtually in our new flat world (Friedman, 2005). These 
authors suggest that future research should examine these areas together in order to better understand how to prepare 
students, and thus future workers, for collaborating virtually in a global environment. 
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